Abstract. Alleviate the multipath delay spread and suitable for broadband transmission efficiency, orthogonal frequency division multiplexing wireless local area network (WLAN) is widely used to assist inverse fast Fourier transform and fast Fourier transform operation domain. Orthogonal frequency division multiplexing is a blow to the broadcast channel multipath fading and high data throughput, transmission, wireless fading channel method, which is widely used to support high performance bandwidth-efficient wireless multimedia services. Several times in the transmitter and receiver antenna technology allows data transfer rate and spectrum efficiency and the use of multiple transmit antennas and multiple receive antennas through spatial processing. High-precision channel estimation scheme is very important wideband multi-carrier orthogonal frequency complex WLAN systems use multiple antenna receiver based division of labor and the overall multi-carrier orthogonal frequency multiplexing division of performance-based WLAN system is to crucial antenna to receive the symbol error rate. In this article, the iterative channel estimation scheme proposed multi-carrier orthogonal frequency division multiplexed using multiple antennas receiver-based WLAN system.
Introduction
WLAN (Wireless Local Area Network) access providing high data rate has recently been deployed and worldwide extended to support high performance bandwidth-efficient multimedia services. Several standards such as IEEE 802.11b [1] or IEEE 802.11a/g/n [2] , [3] , [4] , [5] , [6] are transforming the way we experience personal communications. There are several other standards coming up, e.g. IEEE 802.16 [7] or IEEE 802. 15 [8] that will increase capacity and range of coverage for wireless access. The technique of multiple antennas at the transmitter and the receiver (MIMO) permits several fold increase in achieved data rates and spectral efficiency through spatial processing and the use of multiple transmit and receive antennas. Due to the efficiency of mitigation multipath delay spread and being well suited for the wideband transmission, orthogonal frequency division multiplexing (OFDM) is extensively used in the wireless local area network domain with the aid of inverse fast Fourier transform and fast Fourier transform operations. The robustness of the channel estimation scheme is important for the application for the broadband multi-carrier OFDM systems with the multiple-antenna receiver and the accuracy of the channel estimation is crucial to the performance of the overall multi-carrier OFDM systems with the multiple-antenna receiver in terms of the symbol error rate (SER), including the multi-carrier OFDM based WLAN systems with the multiple-antenna receiver [1] , [9] . In this paper, an iterative channel estimation scheme is proposed for the OFDM based wireless local area network systems with the multiple-antenna receiver.
Problem Representation
Referencing to the IEEE 802.11a/n standard [2] , [5], [6] each packet consists of a preamble and a data carrying part. The preamble consists of ten identical short symbols (SS) and two identical long symbols (LS). Each of the SS and LS consists of samples. At the multiple-antenna receiver side, automatic gain control (AGC) and signal detection are completed at some arbitrary point in time relative to the start of the preamble field. After the AGC and signal detection are completed, the timing and frequency offset estimation starts at some unknown discrete sample index i n of the preamble and completed before the starting point of the GI1. Two of the LSs are used for channel estimation. The data carrying part consists of a variable number of OFDM symbols. Channel information is updated during the data carrying part. The LSs are utilized for the initial channel estimation and the pilot sample set is utilized for channel phase error tracking. From the AGC, signal detection, and the detection of the null sample set, the noise variance is also estimation. All kinds of estimated information are stored in the registers. The estimated channel information is sent for frequency domain channel equalization. Considering the th f is the sub-carrier spacing. In the 802.11a/n protocol, after completion of AGC, signal detection, timing and frequency offset compensation, the initial channel frequency response estimation is performed based on the two identical LSs. From equation (2) , to reduce the estimation variance, the initial least square channel frequency response , respectively, denotes the transmitted signal on the th u sub-carrier in the first and the second LS. Though the least square approach is simple to use, it also suffers performance degradation by additive random noise, especially at low SNR. In order to reduce the random noise effect at sub-carrier channels, the initial least square channel frequency response , is determined by the following rules: (a) the value of α needs to be increased when the channel frequency response varies fast over the adjacent sub-carrier channels; (b) the value of α needs to be decrease as the SNR decreases. During the th i data carrying part OFDM symbol, based on the pilot sub-carriers, the least square channel frequency response 
